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Description 

Technical field 
[0001] 



Background of the invention 

W 3152? f0f ,he abso, P tlon of body liquids such as urine 

and which for example Lsists of a nonwren mM 

sheet, e g a plastic film or a hydrophobic^ZrmlSir^ 2T" k ^ " 3 imperVi ° US bacR - 
pervious topsheet and the liquid Lp^S^^t ah !l T?"* StfUCtUre a ' ranged between the *** 

15 r„i h ,r Kquid acquisi,ion ia ' er - --^^S^tT^ ture may comprise more than one iayer 

type, chemically stiffened cellulosic fibers fibrous waddinaf cI^T k " chemother ™™*hanic (CTMP, 
[0004] As a storage layer there is normaZseT^ 

crosslinked polymers with capacity to ^t^S^^^JT . SU P erabsort > e "*. ' • 

Krro£::r™ 

that they maintain a high density also 8^^^^^^^^' W ^ rtC ^ cal, W-- means 
especially the liquid acqUition Sapad* neS Th SSToo^ P3Cka9e - ™ S Mn h ,Urn in " Uence 
back as a liquid acquisition layer on too of J k ! " to USe 3 resilient material which spring 

impregnated with a superabsorbent m^Sn^SSill?^ m 0Pen " Ce " '° am material ' Which has been 
Obyecf and most important features of the invention 

ems r:rsr ™ me — « — - ■ p« * 

bedprotection.dressingandmelikerwhichcomp^ 

structure can be arranged as a liquid acauSZ lave T, ^ , ^ ,ru ^ reaccordln 9 to the invention. The absorbent 
combined topsheet and liquid acqu Saye' aC<,UiSi,i0n " a " d St0ra 9 e ° r 35 a 

Description of the drawings 

[001 5] The invention will in the following be closer described with rpfp^ # 

panying drawings . aescribed with reference to an embodiment shown in the accom- 
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Fig. 1 shows on an enlarged scale a schematic section through a portion of an absorbent structure according to the 
invention. 

Fig. 2 is a plan view of an absorbent article in the form of an incontinence guard. 

Fig. 3-5 show schematic exploded sections through absorbent articles according to some different embodiments. 
5 Fig. 6 shows an example of a three-dimensionally shaped absorbent article. 

Fig. 7 illustrates schematically a method for producing the absorbent structure according to the invention . 

Description of embodiments 

10 [0016] The absorbent structure 10 according to the invention comprises a carrier material 11 in the form of an open- 
cell foam, preferably a so called reticulated foam, which means a foam having a three-dimensional structure defining 
separate cells, in which the main part or all cell wall membranes are broken so that only a skeleton of the three- 
dimensional structure remains. The carrier material contains in its pore structure hydrophilic fibers 12. The pore size 
of the foam must be relatively large, preferably no more than 15 and more preferably no more than 10 pores per linear 

15 inch (ppi) (no more than 6 and preferably no more than 4 pores per linear cm), which corresponds to a mean pore size 
of at least 2.5 mm in diameter. The foam can be of an optional polymeric material with the capability to form a three- 
dimensional structure of the above kind, such as a polyurethane foam. The foam should preferably be hydrophilic,. but 
may also be hydrophobic. 

[0017] The hydrophilic fibers 12 can be cellulosic fibers, regenerated cellulosic fibers such as rayon, viscose, hy- 
20 drophilic synthetic fibers or natural fibers of optional kind. Preferably at least a part of the fibers 12 are cellulosic fluff 
pulp such as chemical pulp, thermomechanical pulp, chemothermomechanical pulp (CTMP) or pulp of chemically stiff- 
ened and/or crosslinked cellulosic fibers. Since the fibers are contained in the foam structure also short fibers can be 
used, which otherwise can be difficult to use in absorbent articles, since they lead to a low strength of the fiber structure, 
which means that this easily bursts or crumbles. The foam structure contributes to give the required tensile strength 
25 to the material. 

[0018] The weight relationship between fibers and foam can vary within wide limits but the amount of fibers should 
be at least 10 and preferably at least 25 % by weight calculated on the total weight of the foam and fibers. The amount 
of fibers can amount to many times the weight of the foam. 

[0019] The absorbent structure is intended to be used in an absorbent article such as a diaper, pant diaper, incon- 
30 tinence guard, sanitary napkin, bed protection, dressing and the like. In Fig. 2 there is disclosed an embodiment of an 
incontinence guard 13, which comprises a liquid pervious topsheet 14, a liquid impervious backsheet 15 and an ab- 
sorbent layer 16 enclosed. A porous and resilient liquid acquisition layer 17 is further arranged between the liquid 
pervious topsheet 14 and the absorbent layer 16. 

[0020] The liquid pervious topsheet 14 can consist of a nonwoven material, e.g. a spunbond material of synthetic 
35 filaments, a meltblown material, a thermobonded material, a bonded carded fibrous material or a perforated plastic 
film. The liquid impervious backsheet 15 usually consists of a plastic film, a nonwoven material coated with a liquid 
tight material or a hydrophobic nonwoven material which resists liquid penetration. 

[0021] The topsheet 14 and the backsheet 15 have a somewhat larger extension in the plane than the absorbent 
layer 1 6 and extend outside the edges thereof. The layers 1 4 and 1 5 are interconnected within their projecting portions, 
to e.g. by gluing or welding with heat or ultrasonic. 

[0022] The absorbent layer 16 can be of any conventional kind. Examples of commonly used absorption materials 
are cellulosic fibers e g in the form of cellulosic fluff pulp, tissue layers, highly absorbent polymers (so called superab- 
sorbents), absorbent foam materials, absorbent nonwoven materials and the like. It is common to combine cellulosic 
fluff pulp with superabsorbents in an absorbent layer. It is also common to have absorbent bodies comprising layers 
with different properties with respect to liquid acquisition, liquid distribution and liquid storage capacity. This is well 
known for the person skilled in the art and therefore needs not to be described in detail. The absorbent bodies that are 
common in e.g. baby diapers and incontinence guards often comprise a compressed mixed or layered structure of 
cellulosic fluff pulp and superabsorbent particles. 

[0023] An incontinence guard of the kind shown in Fig. 2 is at first hand intended to be used by persons having 
50 relatively light incontinence and are..easily worn in ordinary underpants. Attachment means in the form of areas of 
selfadhesive glue can be arranged on the outside of the liquid impervious backsheet 15. Other types of attachment 
means such as hook and loop, snap fasteners, girdles, special tightly fitting underpants and the like may of course 
also be used. 

[0024] It should be noted that the incontinence guard shown in the drawings and described above is a non-limiting 
55 example of an absorbent article. Thus the shape and design of the article can be varied. The absorbent article may 
also be a diaper, a pant diaper, a sanitary napkin, a bed protection, a dressing or the like. 

[0025] Between the liquid pervious layer 14 and the absorbent layer 16 there is arranged a porous and resilient 

acquisition layer 17 with the capability to quickly receive larae amount? ol liquid and to distribute liquid and temporarily 
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store it before it is absorbed by the underlying absorbent body 16. This capability should be essentially maintained 
also after wett.ng of the material. The acquisition layer 17 can either cover the entire absorbent layer 16 or only the 
central parts thereof. 7 

[0026] According to the invention the acquisition layer 1 7 consists of an absorbent structure 1 0 accordino to Fio 1 
s i.e.a reticulated foam 11 containing hydrophilic fibers 12. , 

[0027] In the embodiment shown in Fig. 2 the absorbent structure according to the invention is used as a liquid 
acquisit.cn layer under a liquid pervious topsbeet 14. This is also shown in Fig. 3 which is a schematic exploded view 
through an absorbent article comprising a liquid pervious topsheet 14, a liquid acquisition layer 17, an absorbent laver 
1 6 and a liquid impervious backsheet 1 5. 
10 [0028] The liquid acquisition layer 1 7 consists of an absorbent structure according to the invention, i.e. a reticulated 
foam contain.ng hydrophilic fibers, while the absorbent layer 16 can be of optional type, such as cellulose Huff pulp 
having superabsorbent mixed therewith, an absorbent foam material etc. There could possibly also be arranqed a 
special l.quid distribution layer between the acquisition- and the absorbent layer 1 7 and 1 6 or between the absorbent 
layer 16 and the backsheet 14. Alternatively the acquisition or the absorbent layer 17 and 16 respectively functions 
« also as a liquid distribution layer. y * 

[0029] The reticulated foam with fibers therein functioning as an acquisition layer can also contain a certain amount 
of superabsorbent material for absorbing any liquid that may remain in the pore system of the foam, so that rewettinq 
against the wearer is avoided and the surface facing the wearer remains dry. By the fact that the superabsorbent is 
earned within the resilient foam structure 11 it is also possible to use superabsorbents that are pressure sensitive i e 
wh.ch have a low absorption capacity under load, and which otherwise would be unsuitable to use in absorbent articles 
which are exerted to pressure from the wearer. 

[0030] The stiff resilient foam structure 11 does not collapse when it is wet but will maintain its open pore system 
vvh.ch gives rt a high liquid acquisition capacity, i.e. large amounts of liquid can be received during a short period of 
.me. By the fact that the underlying absorbent layer 1 6 has a finer capillary system there will be a more active liquid 
ransport from the acquisition layer 17 to the absorbent layer 16, since the capillary forces act to transport liquid from 
larger to smaller capillaries. Due to the capillary difference rewet of liquid that has already been absorbed by the . 
absorbent layer 16 is counteracted. 1 
[0031] In Fig. 4 it is shown an alternative embodiment where the absorbent structure 10 according to the invention 
has been used as a combined liquid pervious topsheet and acquisition layer 18. Since the pulp fibers have penetrated 
into the reticulated foam structure the structure obtains a softness, which makes it possible to use it directly against 
the skin of the user. 7 a 

[0032] In Fig. 5 it is shown an embodiment where the absorbent structure 1 0 according to the invention has been 
used as a combined acquisition and absorbent layer 19. It can in this case be suitable to include a superabsorbent 
material, which has a high liquid storage capacity, into the reticulated foam structure. The layer 19 thus has a good 
l.qu.d acquisihon capacity as well as a high liquid storage capacity and fulfils the function of an acquisition layer as 
well as an absorbent/storage layer. As mentioned above pressure sensitive superabsorbents may also be used since 

r^-IT S T U l PP T ed by 016 reSi ' ient ,0am StrUC,Ure ' Which tekes U P the main P art of the P«»««« that may occur 
[0033] The absorbent structure 1 0 according to the invention can be three«Jimensionally shaped by heating the foam 
structure after which a shaping thereof may occur. The shaping can be performed either before or after the addition 
of fibers to me foam structure. The structure can be given a optional shape, such as bowl shape or layer shape In Fiq 
6 there .s shown , a non-limiting example of a three-dimensionally shaped product, e g an incontinence guard or sanita™ 
napkin. The product has an upwardly directed front portion 20 and a correspondingly upwardly directed broader back 
portion 21 and a bowl-shaped crotch portion 22 arranged therebetween. 

[0034] In Fig. 7 there is schematically shown a cross section through a part of a device for making an absorbent 
structure according to the invention. The device comprises a mould having side walls 23 and an air pervious bottom 
24. Above the mould there is arranged a chamber 26, e.g. a mat forming hood, which is connected to a supply conduit 
for air borne fibers. Under the mould there is a vacuum box 27. A reticulated foam structure 10 is placed on the air 
pervious bottom 24 of the mould and fibers 1 1 are sucked into the foam structure by the vacuum in the vacuum box 
In order to suck the fibers effectively into the foam structure it is important that they hit it straightly from above as is 
3t/ shown in the figure. 

[0035] According to an embodiment the foam structure can be stretched in one direction in connection with that the 
fibers are sucked into the material, which makes it easier for the fibers to penetrate into the material. This stretching 
l te c ;f! al ,S St ° Pped after the fibers have been adde * * w h^h the material reverts to its original dimension 
[0036] Below some tests are disclosed which have been made with respect to the absorbent capacity of an absorbent 
55 structure according to the invention. H y dOSOrDe ™ 
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The capacity for reticulated foam with pulp fibers 

[0037] Sample bodies consisting of 100% chemical cellulose pulp (=Ref.) and of a reticulated foam of polyurethane 
10 ppi (pores per linear inch) (=4 pores per linear cm) with pulp fibers integrated therein (43 weight % foam + 57 weight 
% pulp fibers) (=Test) respectively were measured with respect to dry bulk, wet bulk and absorption capacity. The 
following results were obtained: 
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Dry bulk (cm 3 /g) 


Wet bulk (cm 3 /g) 


Abs. capacity (g/g) 


Ref. 


21 


10 


12 i 


(pulp) 








Test: 


19 


14 


12 


(foam+pulp) 
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[0038] As can be seen the reduction of bulk for the test body was considerably lower than for the reference body, 
which means that the test body is collapsing much less, i.e. the structure is maintained considerably better in wet 
condition. This gives a good liquid acquisition also after wetting. 

[0039] Besides the capacity is the same for the reference as for the test body, but since the reticulated foam per se 
has the capacity 0 g/g the weight thereof can be disregarded and one then obtains an effective "pulp capacity" corre- 
sponding to 21 g/g, i.e. the absorbent capacity of the pulp fibers are utilized considerably better. 
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Claims 
1 



Absorbent structure in an absorbent article such as a diaper, pant diaper, incontinence guard, sanitary napkin, 
dressing, 
characterized in 

that the absorbent structure (10) comprises a carrier material in the form of an open-cell foam (11) containing 
hydrophilic fibers (12) in its pore structure, which have been sucked in its pore structure. 



35 



Absorbent structure according to claim 1 , 
characterized In 

that at least a part of the hydrophilic fibers are cellulose fibers. 



3. Absorbent structure according to claim 1 or 2, 
characterized in 

that the foam material in its pore structure further contains superabsorbent material. 

4. Absorbent structure according to any of the preceding claims, 
characterized in 

that the foam has a relatively large pore size of no more than 15, preferably no more than 10 pores per linear inch 
(no more than 6, preferably no more than 4 pores per linear cm). 

5. Absorbent structure according to any of the preceding claims, 
characterized in 

that the absorbent structure has a three-dimensional shape provided by heating and shaping of the foam material. 

50 6. Method of making an absorbent structure in an absorbent article such as a diaper, pant diaper, incontinence guard, 
sanitary napkin, dressing, according to any of claims 1-4, 
characterized in 

that hydrophilic fibers (12) by means of a vacuum are sucked into an open-cell foam material (11). 



40 
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55 7. Method as claimed in claim 6, 
characterized In 

that the foam material (11) is stretched in connection with sucking the fibers (12) into the material. 
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8. Absorbent article such as a diaper, pant diaper, incontinence guard, sanitary napkin, dressing, comprising a liquid 
pervious topsheet (14), a liquid impervious backsheet (15) and an absorbent layer (16) arranged therebetween 
characterized in 

that the absorbent article comprises an absorbent structure (10) according to any of claims 1-5. 

9. Absorbent article as claimed in claim 8, 
characterized in 

that the absorbent structure is arranged as a liquid acquisition layer (17) between the liquid pervious topsheet (14) 
and the absorbent layer (16). 

10. Absorbent article as claimed in claim 8, 
characterized in 

that the absorbent structure is arranged as a combined liquid acquisition layer and absorbent layer (19). 

11. Absorbent article as claimed in claim 8, 
characterized in 

that the absorbent structure is arranged as a combined liquid pervious top sheet and liquid acquisition layer (18). 
Patentanspruche 

1. Absorptionsstruktur in einem Absorptionsartikel, wie z.B. einer Windel, einer Hoschenwindel, einem Inkontininz- 
schutz, einer Hygienebinde, einem Verband, 

dadurch gekennzelchnet, dass 

die Absorptionsstruktur (10) ein Tragermaterial in der Form eines offenzelligen Schaumes (11) mit wasseranzie- 
henden Fasern (12) in seiner Porenstruktur aufweist, die in seine Porenstruktur gesaugt wurden. 

2. Absorptionsstruktur nach Anspruch 1 , 
dadurch gekennzelchnet, dass 

wenigstens ein Teil der wasseranziehenden Fasern Zellstofffasern sind. 

3. Absorptionsstruktur nach Anspruch 1 Oder 2, 
dadurch gekennzelchnet, dass 

das Schaummaterial in seiner Porenstruktur ferner Superabsorptionsmaterial enthalt. 

4. Absorptionsstruktur nach einem der vorangehenden Anspruche, 

dadurch gekennzelchnet, dass 

der Schaum eine vergleichsweise groBe PorengroBe von nicht mehr als 1 5, vorzugsweise nicht mehr als 1 0 Poren 
pro geradem Inch (nicht mehr als 6, vorzugsweise nicht mehr als 4 Poren pro geradem Zentimeter) aufweist. 

5. Absorptionsstruktur nach einem der vorangehenden Anspruche, 
dadurch gekennzelchnet, dass 

die Absorptionsstruktur eine dreidimensionale Form aufweist, die durch Erwarmen und Formen des Schaumma- 
terials geschaffen wird. 

6. Verf ahren zur Herstellung einer Absorptionsstruktur in einem Absorptionsartikel, wie z. B. einer Windel, einer Hos- 
chenwindel, einem Inkontinenzschutz, einer Hygienebinde, einem Verband, nach einem der Anspruche 1 bis 4, 
dadurch gekennzeichnet, dass 

wasseranziehende Fasern (12) mitteis eines Vakuums in ein offenzelliges Schaummaterial (1 1 ) gesaugt werden. 

7. Verfahren nach Anspruch 6, s> 
dadurch gekennzelchnet, dass 

das Schaummaterial (11) in Verbindung mit dem Saugen der Fasern (12) in das Material gedehnt wird. 

8. Absorptionsartikel, wie z.B. Windel, Hoschenwindel, Inkontinenzschutz, Hygienebinde, Verband mit einer flussig- 
keitsdurchlassigen Oberlage (14), einer flussigkeitsundurchlassigen Rucklage (15) und einer Absorptionsschicht 
(16), die dazwischen angeordnet ist, 

dadurch gekennzeichnet, dass 
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der Absorptionsartikel eine Absorptionsstruktur (10) nach einem der Anspruche 1 bis 5 aufweist. 

9. Absorptionsartikel nach Anspruch 8, 
dadurch gekennzelchnet, dass 

5 die Absorptionsstruktur als eine Flussigkeitserfassungsschicht (17) zwischen der flussigkeitsdurchlassigen Ober- 

lage (14) und der Absorptionsschicht (16) angeordnet ist. 

10. Absorptionsartikel nach Anspruch 8, 
dadurch gekennzelchnet, dass 

10 die Absorptionsstruktur als eine kombinierte Flussigkeitserfassungs- und Absorptionsschicht (1 9) angeordnet ist. 

11. Absorptionsartikel nach Anspruch 8, 
dadurch gekennzelchnet, dass 

die Absorptionsstruktur als eine kombinierte flussigkeitsdurchlassige Oberlage und Flussigkeitserfassungsschicht 
15 (18) angeordnet ist. 



Revendlcations 

20 1 . Structure absorbante dans un article absorbant tel qu'une couche-culotte, une couche d'apprentissage de la pro- 
prete, une protection contre I'incontinence, une serviette hygienique, un pansement, caracterisee en ce que la 
structure absorbante (1 0) comprend un materiau support sous forme de mousse a cellules ouvertes (1 1 ) contenant 
des fibres hydrophiles (12) dans sa structure poreuse, qui ont ete aspirees dans sa structure poreuse. 

25 2. Structure absorbante selon la revendication 1 , caracterisee en ce qu'au moins une partie des fibres hydrophiles 
sont des fibres de cellulose. 

/ 

3. Structure absorbante selon la revendication 1 ou 2, caracterisee en ce que la mousse contient en outre, dans 
sa structure poreuse, un materiau superabsorbant. 

30 

4. Structure absorbante selon Tune quelconque des revendications pr6cedentes, caracterisee en ce que la mousse 
a une taille de pore relativement grande, inferieure ou egale a 15, de preference inferieure ou egale a 10 pores 
par pouce Iin6aire (inferieure ou egale a 6, de preference inferieure ou egale a 4 pores par cm lineaire). 

35 5. Structure absorbante selon Tune quelconque des revendications precedentes, caracterisee en ce que la structure 
absorbante a une forme tridimensionnelle obtenue par chauffage et faconnage de la mousse. 

6. Procede de fabrication d'une structure absorbante dans un article absorbant tel qu'une couche-culotte, une couche 
d'apprentissage de la proprete, une protection contre I'incontinence, une serviette hygienique, un pansement, 

^o selon Tune quelconque des revendications 1 a 4, caracterlse en ce que des fibres hydrophiles (12), grace a la 

formation d'un vide, sont aspirees dans un materiau de type mousse a cellules ouvertes (11). 

7. Procede selon la revendication 6, caracterlse en ce que I'on etire la mousse (1 1 ) en meme temps que Ton aspire 
les fibres (12) dans le materiau. 

45 

8. Article absorbant tel qu'une couche-culotte, une couche d'apprentissage de la proprete, une protection contre 
I'incontinence, une serviette hygienique, un pansement, comprenant une feuille superieure (14) permeable aux 
liquides, une feuille arriere (15) impermeable aux liquides, et une couche absorbante (16) placee entre les deux, 
caracterlse en ce que Particle absorbant comprend une structure absorbante (10) selon I'une quelconque des 

50 revendications 1 a 5. . 

9. Article absorbant selon la revendication 8, caracterlse en ce que la structure absorbante est placee en tant que 
couche d'acquisition de liquides (17) entre la feuille superieure ( 1 4) permeable aux liquides et la couche absorbante 
(16). 

55 

10. Article absorbant selon la revendication 8, caracterlse en ce que la structure absorbante est placee en tant que 
couche d'acquisition de liquides et couche absorbante combinees (19). 
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Article absorbant selon la revendication 8, caracterlse en ce que la structure absorbante est placee en tant 
feuille superieure permeable aux liquides et couche d'acquisition de liquides combinees (18). • 
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